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Abstract 
   The quality of human life is closely related with how we can expand the availability of 
energy resources.
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 However, this severe demand cannot always be satisfied because of the 
energy crisis caused by the depletion of fossil fuels and insufficient supply of electricity. Good 
solutions should be found by the success of innovative researches on the development of 
renewable energies. Therefore, many researchers have attracted much attention to artificial 
photosynthesis as one of solutions for the problems. Many artificial photosynthesis researches 
have been constructing the functional model compounds of the natural photosynthesis system. 
The natural photosynthesis consist with two kinds of parts called (1) light reaction and (2) dark 
reaction, and many artificial photosynthesis systems learned from nature are also constructed by 
the composite material of the electro catalyst and the dye sensitizer. 
   The author has already reported that a hexacoordinated Si(IV) complex with the Schiff base 
ligand with quinoline unit shows an extremely high fluorescence quantum yield, ΦF = 96%, at 
ca. 500 nm as a green color (Chart 1, Figure 1).
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Chart 1. Structure of hexacoordinated Si(IV) complex with the 
Schiff base ligand containing quinolone unit 
Figure 1. Photographs of the silicon(IV) complex under UV light (365 
nm) in DMSO.  
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   The luminescent materials containing Si compound have many possibilities such as dye 
sensitizers and antenna molecules for novel artificial photosynthesis systems. The dye 
sensitizers establish the CT excited state for utilizing the charge separated state in the artificial 
photosynthesis system. Designing the charge separation process for artificial photosynthesis, it 
is very important to obtain the exact information of the direction and the degree of the 
intramolecular charge transfer transition. Therefore, we have measured the electroabsorption 
(EA) spectroscopy to analyze the direction and the degree of the intramolecular charge transfer 
transition. In this research, we have studied the EA spectroscopy of [Ru(bpy)3]
2+
 as a model 
case (Chart 2). 
 
 
 
 
 
 
 
 
 
 
   For the practical work, we have to develop the catalytic dark reaction system such as a 
hydrogen evolution reaction (HER) for the construction of the novel artificial photosynthesis 
system. In the final step of our research, both of light and dark reactions should be composited 
on the material such as semiconductor electrode for the establishment of the completely 
artificial photosynthesis system. However, the improvement of the catalytic efficiency requires 
Chart 2. Structure of [Ru(bpy)3]
2+
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the mechanistic investigation of the catalytic species performance in a homogeneous reaction 
condition. 
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